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7LHUSURGXNWLRQ.OHLQH:LHGHUNlXHU=LHJHQ3RVWHU
8QWHUVXFKXQJ]XU9HUWUlJOLFKNHLWGHUHOHNWURQLVFKHQ
7LHUNHQQ]HLFKQXQJEHL=LHJHQOlPPHUQDEGHU*HEXUW
%HQGHU68GH**HRUJ+
.H\ZRUGVSUHFLVLRQRUJDQLFGDLU\IDUPLQJHOHFWURQLFHDUWDJUHDGDELOLW\HDUO\DSSOLFDWLRQ
$EVWUDFW
1HZUXOHVRQWKH(,'RIVKHHSDQGJRDWVZHUHLQWURGXFHG7KXVWKHREMHFWLYH
RIRXUVWXG\ZDVWKHHYDOXDWLRQRIDQHDUO\LGHQWL¿FDWLRQRIODPEV)RXUGLIIHUHQWW\SHVRI
HDUWDJVZHUHWHVWHGRQODPEV7KHUHVXOWVLQWKLVDUWLFOHDUHEDVHGRQDSHULRGRIHLJKW
ZHHNVDIWHUELUWK
2QO\DIHZLQÀDPPDWLRQVRIWKHHDUVFRXOGEHREVHUYHG1RORVVRIHDUWDJVFRXOGEHRE
VHUYHGDQGWKHIXQFWLRQDOLW\ZDV7KHHOHFWURQLFLGHQWL¿FDWLRQZLWKHDUWDJVFDQEH
UHFRPPHQGHGIRUJRDWODPEV
(LQOHLWXQJXQG=LHOVHW]XQJ
Ä(OHNWURQLVFKH7LHUNHQQ]HLFKQXQJIUPHLQH=LHJHQ"1HLQGDQNH³VDJHQVLFKGLHPHLVWHQ
+DOWHUGLHVHUEHVRQGHUHQ7LHUDUW'HQQRFK
6HLWGHPLVWGLHHOHNWURQLVFKH7LHUNHQQ]HLFKQXQJYRQ6FKDIHQXQG=LHJHQLQ
/lQGHUQPLWPHKUDOV7LHUHQ]XU9HUEHVVHUXQJGHU5FNYHUIROJEDUNHLWYHUSÀLFK
WHQGLQ.UDIWJHWUHWHQ'LH6FKDIXQG=LHJHQKDOWHUVWHKHQGLHVHUYHUSÀLFKWHQGHQ(LQIK
UXQJHKHUQHJDWLYJHJHQEHUXQGEHIUFKWHQQHEHQHQW]QGHWHQ2KUHQHLQHQXQDQJHPHV
VHQHQ$XIZDQGXQGXQUHQWDEOH.RVWHQ
=LHOGLHVHU6WXGLHLVWGLHhEHUSUIXQJYLHUYHUVFKLHGHQHUHOHNWURQLVFKHU2KUPDUNHQXQG
HLQHV,QMHNWDWVIU=LHJHQEHL.HQQ]HLFKQXQJ]X]ZHL$SSOLNDWLRQV]HLWSXQNWHQLQ%H]XJDXI
$EKHLOXQJVXQG9HUOXVWUDWH(LQZHLWHUHU$VSHNWGHU8QWHUVXFKXQJLVWGLHhEHUSUIXQJGHU
HOHNWURQLVFKHQ7LHUNHQQ]HLFKQXQJEHLV\VWHPDWLVFKHU%HZHLGXQJYRQ*HK|O]HQXQG:HL
GHÀlFKHQEHL1XW]XQJYRQ.QRWHQJLWWHUQXQG/LW]HQ'DUJHVWHOOWZLUGDQGLHVHU6WHOOHQXU
GLH$XVZHUWXQJGHU$EKHLOXQJXQG9HUOXVWUDWHYLHUYHUVFKLHGHQHUHOHNWURQLVFKHU2KUPDUNHQ
EHL.HQQ]HLFKQXQJQDFKGHU*HEXUWEHUHLQHQ=HLWUDXPYRQ:RFKHQ
7LHUH0DWHULDOXQG0HWKRGHQ
'HU9HUVXFKZLUGVHLW(QGH-DQXDUDP,QVWLWXWIUgNRORJLVFKHQ/DQGEDXLQ7UHQWKRUVW
Y7,GXUFKJHIKUW(VZXUGHQGLH/lPPHUGHUFD%'(0LOFK]LHJHQGHU$EODPPVDLVRQ
GLHYRQ(QGH-DQXDUELV(QGH0lU]DQGDXHUWH]XU9HUIJXQJJHVWHOOW'LHHUVWHQ
IQI7DJHZDUHQGLH/lPPHUPLWLKUHQ0WWHUQLQ$EODPPEXFKWHQDXIJHVWDOOWXQGDQVFKOLH
HQGZXUGHQGLH/lPPHULQ*UXSSHQKDOWXQJIUUXQG7DJHPLW=LHJHQIULVFKPLOFKEHU
1XFNHOHLPHUVRZLHPLW+HXXQG6FKURWDXIJH]RJHQ,P0DLZXUGHQGLH/lPPHUODQJVDP
DQJHZHLGHWXQGZHUGHQVHLWGHPLQ+WWHQDXIGHU:HLGHJHKDOWHQ
 -RKDQQ+HLQULFKYRQ7KQHQ,QVWLWXW%XQGHVIRUVFKXQJVLQVWLWXWIU/lQGOLFKH5lXPH:DOGXQG
)LVFKHUHL,QVWLWXWIUgNRORJLVFKHQ/DQGEDX7UHQWKRUVW:HVWHUDX*HUPDQ\JUDFLDXGH#
YWLEXQGGHZZZYWLEXQGGH
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'LHIU'HXWVFKODQGLQWHUHVVDQWHQ2KUPDUNHQKHUVWHOOHU&DLVOH\+DXSWQHU+HUEHUKRO]$OO
ÀH[6KHDUZHOO*HSH5H\ÀH[ZXUGHQXP0XVWHUH[HPSODUHJHEHWHQ1DFK=XVHQGXQJ
YRQ&DLVOH\$OOÀH[+DXSWQHU+HUEHUKRO]]ZHL7\SHQXQGGHP6FKODXIHQW\SYRQ6KHDU
ZHOOHUIROJWHHLQH%RQLWXUDXI*HZLFKWXQG2KUPDUNHQNDQWHQ
%HLGHQ2KUPDUNHQKHUVWHOOHUQNRPPHQYHUVFKLHGHQH7UDQVSRQGHUIRUPHQ]XP(LQVDW]%HL
&DLVOH\ZLUGGHUKHUN|PPOLFKH7UDQVSRQGHULQUXQGHU)RUPHLQJHVHW]WZLHHUVHLW-DKU
]HKQWHQLQGHU0LOFKYLHKKDOWXQJHLQJHVHW]WZLUGDOOHUGLQJVLQHLQHUOHLFKWHUHQ9DULDQWH
J'LHEHLGHQ+DXSWQHU+HUEHUKRO]9DULDQWHQWUDJHQLKUH(OHNWURQLNLQOlQJOLFKHU)RUP
LP'RUQXQGDXFKEHLGHQ6KHDUZHOO2KUPDUNHQNRPPWZLHEHLP,QMHNWDWHLQOlQJOLFKHU
7UDQVSRQGHU]XP(LQVDW]GHUVLFKQDFK$SSOLNDWLRQDQGHU2KULQQHQVHLWHLQGHU6FKODXIH
EH¿QGHW'LH6KHDUZHOO2KUPDUNHQVLQGRKQH(OHNWURQLNFDJXQGPLW(OHNWURQLNHWZD
JVFKZHU'LH%DE\&KLS2KUPDUNHZLHJWRKQH(OHNWURQLNFDJPLW(OHNWURQLNFDJ
+HUVWHOOHUDQJDEHQ
,QGLH$XVZHUWXQJÀRVVHQGLH'DWHQYRQMH2KUPDUNHQYRQ&DLVOH\+DXSWQHU+HUEHU
KRO]+DXSWQHU+HUEHUKRO]%DE\&KLSXQG2KUPDUNHQYRQGHU6KHDUZHOO6FKODXIHQRKU
PDUNHHLQ'LH6FKODXIHQRKUPDUNHNRQQWHHUVWVHKUVSlWJHOLHIHUWZHUGHQVRGDVVQXUGLH
]XOHW]WJHERUHQHQ/lPPHUPLWGLHVHP2KUPDUNHQW\SJHNHQQ]HLFKQHWZXUGHQ
'LH$SSOLNDWLRQGHU2KUPDUNHQHUIROJWHMHZHLOVQDFKGHPJOHLFKHQ6FKHPDXPGDV(LQ]LH
KHQ]XVWDQGDUGLVLHUHQ$OOHQ/lPPHUQZXUGHQGLH2KUPDUNHQ]HLWQDKQDFKGHU*HEXUW
GKLQQHUKDOEYRQKHLQJH]RJHQ1DFKGHPGLH2KUPDUNHLQGLH=DQJHJHOHJWXQGGHU
'RUQPLWHLQHU$ONRKROO|VXQJGHVLQ¿]LHUWZRUGHQZDUZXUGHGLH2KUPDUNHJHVHW]WXQGHLQH
)XQNWLRQVNRQWUROOHGXUFKJHIKUW'LHHOHNWURQLVFKH2KUPDUNHZXUGHLQGDVOLQNHXQGGLH
YLVXHOOHLQGDVUHFKWH2KUDSSOL]LHUW
'LH2KUHQGHU/lPPHUZXUGHQELV]XP$OWHUYRQ7DJHQDOOH7DJHERQLWLHUWDQVFKOLH
HQGWlJLJ+LHU]XZXUGHQGLH$EKHLOXQJVSUR]HVVHGHU:XQGHQYLVXHOOEHREDFKWHWXQG
HQWVSUHFKHQGGRNXPHQWLHUW'LH$XI]HLFKQXQJHQGHU3DUDPHWHUJOLHGHUQVLFKLQIROJHQGH
=XVWlQGH'RUQWURFNHQIHXFKWÀlFKLJIHXFKW(LWHU.HLQHWZDVPLQLPDOYLHO6FKRUI
.HLQHWZDVYLHOVHKUYLHO2KU*HVFKZROOHQQHLQHWZDVYLHO$E$QIDQJ0DLZXUGHGDV
6SLHOPLWDXIJHQRPPHQ'DVEHGHXWHWGDVVGLH*U|HGHVGXUFKGHQ(LQ]XJGHU2KUPDU
NHHQWVWDQGHQHQ/RFKHVE]ZGHU$EVWDQGGHV'RUQHV]XP/RFKUDQGEHXUWHLOWZXUGH'LH
)XQNWLRQVIlKLJNHLWGHUHOHNWURQLVFKHQ2KUPDUNHQZXUGHDQIDQJVZ|FKHQWOLFKVSlWHULP
=XJHGHV:RFKHQ5K\WKPXVJHSUIW
'LHIROJHQGH'DWHQDXVZHUWXQJEH]LHKWVLFKDXIGLHHUVWHQDFKW/HEHQVZRFKHQGHU/lP
PHU,P5DKPHQGHUGHVNULSWLYHQ6WDWLVWLNZXUGHQGLH+lX¿JNHLWHQGHU3DUDPHWHUHUPLWWHOW
(UJHEQLVVH
,P5DKPHQGHUDFKWZ|FKLJHQ%RQLWXUHQVLQGNHLQH2KUPDUNHQDXVJHULVVHQ%HLGHQ%RQL
WXUHQZDUHQDOOHHOHNWURQLVFKHQ7UDQVSRQGHUOHVEDU
,P9HUVXFKV]HLWUDXPZDUHQZHQLJH9HUHLWHUXQJHQ]XYHU]HLFKQHQ%HLHOI/lPPHUQWUDWHQ
MHEHLHLQHP2KUXQGGDPLWEHLHLWULJH(QW]QGXQJHQDXI'UHL(QW]QGXQJHQWUDWHQ
DPUHFKWHQ2KUXQGGDPLWDQGHUYLVXHOOHQ2KUPDUNHDXIHLQPDO&DLVOH\]ZHLPDO+DXSW
QHU+HUEHUKRO]$POLQNHQ2KUZDUHQDFKW(QW]QGXQJHQ]XYHU]HLFKQHQ'DEHLHQW¿HOHQ
GUHLDXIGHQ%DE\&KLS]ZHLMHDXI&DLVOH\XQG+DXSWQHU+HUEHUKRO]XQGHLQH(QW]QGXQJ
DXIGLH6FKODXIHQRKUPDUNH%HLGHQ(UJHEQLVVHQ]XU6FKODXIHQRKUPDUNHPXVVEHUFN
VLFKWLJWZHUGHQGDVVGLH/lPPHUNUDQNKHLWVEHGLQJWXQWHU$QWLELRVHVWDQGHQ,QVJHVDPW
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7LHUSURGXNWLRQ.OHLQH:LHGHUNlXHU=LHJHQ3RVWHU
ZXUGHQDOOH(QW]QGXQJHQDOVPLQLPDOXQGHWZDVHLQJHVWXIWGKHVWUDWHQNHLQHVFKZHU
ZLHJHQGHQ(QW]QGXQJHQDXINHLQ7LHUZXUGHEHL]ZHL%RQLWXUWHUPLQHQDXIIlOOLJ9RQGHQ
HOI(QW]QGXQJHQWUDWHQQHXQLQHLQHP/lPPHUDOWHUYRQDFKWRGHU]Z|OI7DJHQDXI
$PHUVWHQ%RQLWXUWHUPLQLP/lPPHUDOWHUYRQYLHU7DJHQWUDWHQ]XP7HLO6FKZHOOXQJHQ
DQGHQ2KUHQDXIGDYRQDXVJHQRPPHQLVWGLH6FKODXIHQRKUPDUNH+LHUODJGHU$QWHLO
DQ/lPPHUQRKQHJHVFKZROOHQH2KUHQEHLEHLGHQ2KUPDUNHQEHL%HLGHQDQGH
UHQGUHL2KUPDUNHQW\SHQZDUEHLGHQYLVXHOOHQ2KUPDUNHQHLQHHWZDVJHULQJHUH$Q]DKO
DQ6FKZHOOXJHQ]XYHU]HLFKQHQDOVEHLGHUHOHNWURQLVFKHQPLW2KUHQZHQLJHUMHQDFK
9DULDQWH'LHPHLVWHQJHVFKZROOHQHQ2KUHQWUDWHQEHLGHUHOHNWURQLVFKHQ2KUPDUNHYRQ
&DLVOH\DXI+LHUODJGHU$QWHLOJHVFKZROOHQHU2KUHQEHLGHUYLVXHOOHQ2KUPDUNHEHL
XQGEHLGHUHOHNWURQLVFKHQEHL$EE
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$EELOGXQJ$QWHLO/lPPHURKQHJHVFKZROOHQH2KUHQLP/lPPHUDOWHUYRQ7DJHQ
,PZHLWHUHQ%RQLWXUYHUODXIOLHGLH6KHDUZHOO6FKODXIHQ2KUPDUNHDP%RQLWXUWHUPLQEHL
HLQHP/DPPXQGLQGHU:RFKHGHU%DE\&KLSEHLHLQHP/DPPHLQH6FKZHOOXQJHUNHQ
QHQ
'LVNXVVLRQ
'LH(UJHEQLVVH]HLJHQHLQHQ$EKHLOXQJVYHUODXILQGHPNHLQHQHQQHQVZHUWHQ(QW]QGXQ
JHQDXIJHWUHWHQVLQG(LWHULVWQXUZHQLJDXIJHWUHWHQ$XFKGLH8QWHUVXFKXQJYRQ+HN
NHQEHUJHUHWDOEHL6FKDIHQ]HLJWHGDVVEHLP(LQ]LHKHQGHU2KUPDUNHQ]HLWQDK
QDFKGHU*HEXUWZHQLJHXQGQXUOHLFKWH(QW]QGXQJHQDXIWUDWHQ+HFNHQEHUJHUYHUPXWHW
HLQHQ=XVDPPHQKDQJPLWGHUSDVVLYHQ,PPXQLVLHUXQJLQGHU.RORVWUDOPLOFKSHULRGH$XFK
6FKRRQHDUJXPHQWLHUWPLWHLQHPVFKQHOOHUHQ+HLOXQJVYHUODXIEHLMQJHUHQ7LHUHQ
JHJHQEHUlOWHUHQ,P5DKPHQHLQHV3LORWSURMHNWVXQWHUVXFKWHQ6FKXLOLQJHWDO
=LHJHQXQG6FKDIH'DUXQWHUEHIDQGHQVLFKLQEHLGHQ*UXSSHQVRZRKO/lPPHUDOV
DXFKDXVJHZDFKVHQH7LHUH9LHU:RFKHQODQJZXUGHQGHU+HLOXQJVSUR]HVVGHU2KUZXQ
GHXQGGLH9HUOXVWHLQ$EKlQJLJNHLWGHV2KUPDUNHQW\SHVYHUIROJW1DFK:RFKHQZDUHQ
LP0LWWHODOOHU7LHUHQXUGHU:XQGHQYHUKHLOW'LH=LHJHQOlPPHU7LHUHZDUHQ
EHLP(LQ]LHKHQGHU2KUPDUNHQ]ZLVFKHQ7DJHQXQG:RFKHQDOW%HLP$XIVWDOOHQZXU
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
GHSUlYHQWLY$QWLELRWLNDYHUDEUHLFKW,Q$EKlQJLJNHLWGHV2KUPDUNHQW\SHVZDUHQQDFKYLHU
:RFKHQ]ZLVFKHQXQGGHU2KUZXQGHQGHU=LHJHQOlPPHUDEJHKHLOWXQG]ZLVFKHQ
XQGHUQVWKDIWRGHUQRFKGHXWOLFKHQW]QGHW%HLGHQ/lPPHUQWUDWHQPLW
HUQVWKDIWHQ(QW]QGXQJHQZHQLJHU(QW]QGXQJHQDXIDOVEHLGHQDXVJHZDFKVHQHQ7LHUHQ
PLW,P9HUJOHLFK]XGHQ2KUPDUNHQW\SHQYRQ6FKXLOLQJHWDOZDUHQGLH
HLJHQHQ2KUPDUNHQVHKUOHLFKWPLW*HZLFKWHQ]ZLVFKHQXQGJJHJHQEHUGHQDQJHJH
EHQHQ:HUWHQ]ZLVFKHQXQGJ
'LH2KUPDUNHQYHUOXVWHZDUHQEHLGHQ8QWHUVXFKXQJHQJHULQJXQGEHWUXJHQEHL6FKXLOLQJ
HWDOLQGHQYLHU:RFKHQ 2KUPDUNHQEHL%DXHUHWDO
GLH9HUOXVWHGHU)XQNWLRQVIlKLJNHLWODJKLHUEHL,PHLJHQHQ9HUVXFKVLQGLQGHQ
:RFKHQNHLQH9HUOXVWHDXIJHWUHWHQ(EHQVRZDUHQDOOHHOHNWURQLVFKHQ2KUPDUNHQOHVEDU
6FKOXVVIROJHUXQJHQXQG$XVEOLFN
'LHHOHNWURQLVFKHQXQGYLVXHOOHQ2KUPDUNHQVLQGIUGHQ(LQVDW]EHL=LHJHQOlPPHUQVHKU
JXWJHHLJQHW(VLVWQXUPLWZHQLJHQXQGOHLFKWHQ(QW]QGXQJHQ]XUHFKQHQ
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